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VIEW FROM THE ROOM & HOSPITAL RECOVERY RATES
Patients with views of trees went 
home sooner than those with views 
of walls. 
More negative nursing notes for 
patients without views
Wall view patients self dosed more 
recently  in days 2-5 post surgery 
than window view patients
Roger S. Ulrich , “View through a Window 
May Influence Recovery from Surgery”, 
Science, New Series, Vol. 224, No. 4647 (Apr. 
27, 1984), pp. 420-421Photo credit: Myxi,  https://www.flickr.com/photos/myxi/ 
Is	there	a	relationship	between	human	activity	and	
the	environment?
Is there a relationship between humanity activity and the environment? The environment around us has profound impact on health and learning. <+> One example comes 
from the world of healthcare and the design of patient rooms. From 1972-1981 records from patients recovering from cholecystectomy at a suburban Pennsylvania 
hospital were examined to determine if patients assigned rooms with a view recovered differently from those that had not been assigned rooms with a view. 23 patients 
assigned to rooms overlooking a natural scene recovered more quickly (that is shorter postoperative stays), received fewer negative comments from in nurses evaluation 
notes, and took fewer potent analgesics relative to a matched sample of 23 control patients in rooms with views of a brick wall. This has been repeated many times since 
and confirmed, leading to new efforts to build hospital rooms, birthing centers and other healthcare facilities that have features intended to diminish the stress, 
unfamiliarity, and tension that accompany most patients in their encounters with medical and broader healthcare practices. <+>
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JOURNAL OF CONSUMER RESEARCH, VOL. 34
The hypothesis:  a high versus low ceiling
height prompts individuals to employ alternative 
types of processing (i.e., relational vs. item 
specific), provided that ceiling height is 
sufficiently salient.
A second example comes from the intersection of economic and cognitive psychology. Here researchers developed the following hypotheses: <+> The hypothesis (read 
slide) . <+> With a salient, relatively high ceiling freedom-related concepts are activated, resulting in enhanced recall clustering, an established indicator of relational 
cognitive processing. In contrast, a lower ceiling primed confinement-related concepts, and this enhanced the average number of items recalled per cued category, a 
memory measure that is a known indicator of item-specific processing.  The difference in appearance is really quite modest. <+> See the High Salience/High Ceiling 
relative to the <+> (high salience/low ceiling rooms. The salience or awareness of the ceiling Is established by the objects hanging from it

Effects of high or low ceilings occur because such ceiling heights increase or decrease vertical room volume, which in turn stimulates alternative concepts and types of 
processing. Indeed, this logic corresponds with Ed Hall’s (1966, 77) thesis that chapels versus cathedrals communicate these theorized associations (i.e., confinement vs. 
freedom-related) “by virtue of the space they enclose.”

You no longer need to wonder why places like the Media Lab at MIT or  or similar creative spaces tend to have higher ceiling heights than ‘normal’ classrooms or lab 
spaces. That’s good news for Markham College given the number of wonderfully high ceilings that are found in learning spaces throughout the campus! 
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At Louisiana Tech University College of Engineering and Science Living with the Lab each student owns their own “lab equipment” consisting of – a laptop – tools (multimeter, dial caliper, wire strippers, …), 
software (Mathcad, SolidWorks, MS Office) & a robot kit (Boe-Bot) to provide a personal “lab” 

• Students can conduct many lab exercises boosting hands-on learning beyond what is possible when confined to traditional fixed space laboratories.  

Other schools create the equivalent of a personal lab kit for their students, though they don t call it that or even call it out  Rather, it is accomplished by leveraging a student’s personal technology, licensing 
software tools in community key-served fashion so students have access to it wherever they are but with custom client installers and server-based code management, give students a VPN client if it s not 
built into their OS, and then their courses provide hardware kits to enrolled students for the duration of the semester. Two approaches toward the same end result.

I know that in Australia the expectation is that students don’t all have personal digital devices and that requiring them remains a hot subject of debate. That situation will resolve itself in the next few years. The 
vast majority of students will have such devices assuming that schools and universities make them an integrated and meaningful part of their educational experience. A small loaner pool can be provided to 
insure all students have the tools they need.  

This is part of a larger theme - institutions should be thinking about providing what is not likely to fit into a student’s backpack, or the family’s budget. <+>
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Minimalist
The ultimate flexible space is the black box theatre. The ‘walls' may be hung as solid panels on tracks. Or they may be flexible curtain-like material. The 
setting is achieved by clever lighting and projection. The space becomes whatever your imagination can envision. <+>
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Active Learning Studio 
Spaces
Stanford D-School during their 
prototyping  of engineering space designs
Prototyping Space: design lab 


























Studio spaces provide various levels of technology affordances, but can be no more than writing surfaces, flexible mixed height seating and on your right, 
a projector or screen with soft seating for gatherings to leverage the “camp fire” effect, that is, conversation focused around a presenter or group of 
conveners.  Note the <+> artifacts of prior student work hanging from the ceilings, reminders of creative solutions their peers have developed and which 
they too can invent. <+>
This is another version of the trend toward augmenting personal computing, and more importantly building the common software environment that a 
student’s machine will need to access and use. 
Note the standing height tables. There is strong data to suggest that cognitive performance is enhanced by standing where the body is forced to be more 
active and supply oxygen to keep the body upright. And if you ask  teachers here, you’ll find that many of their students prefer the standing height tables 
over being seated by a wide majority. But you need to have a mixed set as some may have come from work or other activities and want to sit.
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Seminar Studio Spaces
Photo credit: Phillip Long, phil.long@austin.utexas.eduUVA 
Studio spaces can leverage thoughtful design elements like the one here at the University of Virginia. You see a a nice seminar space with plenty of wall 
surface to pin drawings, images and plans on, a useful feature for a design and architecture students. But the panels that appear at the left side are 
actually fixed to rails which not only allow them to rotate, but can be detached the base lifted out and slide down from the top to become a table. 
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Technology affordances may vary
UC Boulder ITL
Univ. Minnesota Bio Concept Classroom
Active Learning - Classrooms
The active learning classroom can be relatively technology light or more technology intensive. The key attributes are spaces for group interaction, writing 



























Technology affordances may vary
UC Boulder ITL
Univ. Minnesota Bio Concept Classroom
Writing surfaces 
are critical 
Here they are 
using glass  with 
frosted backing
Active Learning - Classrooms
The active learning classroom can be relatively technology light or more technology intensive. The key attributes are spaces for group interaction, writing 
surfaces and room to move, especially for the TAs and instructors.
Round Tables
Photo credit: University of Minnesota, Prof. Robin Wright.
The infrastructure can leverage student owned devices of various types, focus team interaction, and allow the instructor to move about the room to adjust 
the size of the group she’s speaking to by subtle shifts of her position.
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Active Learning - Classrooms
UQ Axon Learning Lab
Photo credits: Phillip Long, phil.long@austin.utexas.edu
MIT - Stata Center
These active learning spaces are designed specifically for the pedagogical model based on a cycle of mini-lectures, concept questions, quizzes, hands-on 
experiments or project activity that repeats several times in a typical two hour class period. They usually are sized between 25 to 120 students. They are 
staffed by a lecturer/teacher and 2-5 assistants (advanced undergraduates, post-grand teaching assistants, etc.)  They are switching from didactic content 
presentation to hands-on practice - that virtuous cycle I mentioned earlier
Assessments done at UQ reveal that among other things students perceive more help and interaction among teachers and students in spaces designed like 
these than the same size classes taught in similar fashion in traditional flat floor classroom spaces.  They take more surface area - you need to be able to 
circulate about, move between tables, and talk to different sized subgroups by virtue of where you stand.  
A key observation found a NCSU, MIT, and other institutions is that not only does it require a redesign of the curriculum to leverage these spaces, but 
where a course has been designed and developed by someone else, a new teacher needs to have both an orientation to the space but also some time as an 
apprentice to a master teacher who knows how to use the space so they can become familiar with how this learning environment works.
The key attributes are the writing surfaces, and the table screens, including the ability to send from the teacher’s workstation content to the table screens 
as well as allow any table screen to be displayed across the room.
Two rows per rise
Performance spaces:        presentation w/ collaboration  
Cabrini College
Where you need to teach with larger numbers of students, or you want to bring larger numbers together and still have interaction, having the floors rise with every other 
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 16Photo credit: Philip Long, longpd@uq.edu.au
At times you only have raked lecture theatre spaces - but they can be redesigned with active learning in mind, leveraging the vertical spacing in a positive 
way.  Here you have a space from the University of Birmingham followed by a chemistry learning lab at the University of Melbourne. This is not quite Scale-
Up or TEAL in that the students can do some, but not all the hands-on experiments at their tables - these do not entirely replace the discipline labs as 




followed by considering the 
ecology of space (SDs DEGW 
Flicrkr image:  Some rights 
reserved by freedryk, http://
bit.ly/oC8dJm 
 16




Photo credit: Philip Long, longpd@uq.edu.au
At times you only have raked lecture theatre spaces - but they can be redesigned with active learning in mind, leveraging the vertical spacing in a positive 
way.  Here you have a space from the University of Birmingham followed by a chemistry learning lab at the University of Melbourne. This is not quite Scale-
Up or TEAL in that the students can do some, but not all the hands-on experiments at their tables - these do not entirely replace the discipline labs as 




followed by considering the 
ecology of space (SDs DEGW 
Flicrkr image:  Some rights 
reserved by freedryk, http://
bit.ly/oC8dJm 
 16





Chem Learning  
Lab
Photo credit: Philip Long, longpd@uq.edu.au
At times you only have raked lecture theatre spaces - but they can be redesigned with active learning in mind, leveraging the vertical spacing in a positive 
way.  Here you have a space from the University of Birmingham followed by a chemistry learning lab at the University of Melbourne. This is not quite Scale-
Up or TEAL in that the students can do some, but not all the hands-on experiments at their tables - these do not entirely replace the discipline labs as 
Scale-Up does in Physics. But they provide dry table top work space and demonstration wet labs, on a small scale.




Another emerging trend is to leverage new table designs - like the so-called pac-man table shown here. Round tables are great for collaboration. Having the slice in them 
with the two parts rotating around the center post lets a students orient themselves to face a give direction when desired, but also lets the teacher choose to walk up and 
talk to half of the students at a table, set back and talk to the entire table or step back further and talk to students at a subset of the rooms tables. 
588 seats - but with only 8 rows to the“back” of the arena. 
LINC  Oregon State University
https://bora.co/2620-2/
Another trend is shown here at the LINC Center at Oregon State University.  It is a large auditorium that seats 588 students in circular setting. It is notable that despite its 
size the distance from the edge of the furtherest student is only 8 rows. <+>  A traditional large lecture space surprisingly uses much more area. Then one shown here 
looks bigger than the round space we just saw, but seats only 400 <+> [The link at the bottom is to a video from Bora Architects]
588 seats - but with only 8 rows to the“back” of the arena. 
LINC  Oregon State University
https://bora.co/2620-2/
400 Seat LINC Boora Theater, OSU
Another trend is shown here at the LINC Center at Oregon State University.  It is a large auditorium that seats 588 students in circular setting. It is notable that despite its 
size the distance from the edge of the furtherest student is only 8 rows. <+>  A traditional large lecture space surprisingly uses much more area. Then one shown here 
looks bigger than the round space we just saw, but seats only 400 <+> [The link at the bottom is to a video from Bora Architects]
588 seats - but with only 8 rows to the“back” of the arena. 
LINC  Oregon State University
https://bora.co/2620-2/
400 Seat LINC Boora Theater, OSU
Another trend is shown here at the LINC Center at Oregon State University.  It is a large auditorium that seats 588 students in circular setting. It is notable that despite its 
size the distance from the edge of the furtherest student is only 8 rows. <+>  A traditional large lecture space surprisingly uses much more area. Then one shown here 




followed by considering the 
ecology of space (SDs DEGW 
 19
Univ. of Melbourne
PACE @ UQQUT LoungeKakadu Std. Study Ctr. UQ
And don’t forget what has become a pressing need at many colleges is informal spaces for study. While in the k12 environment the students are in effect 
captives on the campus for the duration of the day, it is significantly better for learning if they desire to stay and have places they are attracted to to do 
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Univ. of Melbourne
PACE @ UQQUT LoungeKakadu Std. Study Ctr. UQ
University of Birmingham Nonformal Spaces
Enabling social learning 
And don’t forget what has become a pressing need at many colleges is informal spaces for study. While in the k12 environment the students are in effect 
captives on the campus for the duration of the day, it is significantly better for learning if they desire to stay and have places they are attracted to to do 
academic work. Creating attractive spaces is one effective way to accomplish this.
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Nonformal Spaces
Enabling social learning 
Photo credit: Phillip Long, phil.long@austin.utexas.edu
Nonformal spaces can mimic cafes with booths that have large screens for sharing work. <+> Or where you have hallways or other corridors, you may be 
able to redesign them to create spaces for students to step out of the traffic path and work together. 
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LEARNING SPACES NEED TO BE RE-THOUGHT IN 
TERMS OF THEIR USE ACROSS A 24 HOUR DAY
And increasingly common is recognition that university infrastructure needs to be leveraged to provide value across the 24 hour diurnal cycle. Daytime and 
early evening use supports the primary goal of learning. But those same spaces can be used after the primary teaching hours for recreational or co-
curricular activities. This is Wallenberg Hall at Stanford where students are working on class projects in this image, but the same space <+> is available 
after class hours for to offer computer games for recreation and relaxation. 
Stanford Wallenberg Hall - during the day
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Stanford Wallenberg Hall  - at night
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and some harder







Does Active Learning Work?
• What AL variables reflect better learning? 
– Embodied cognition: the physical experience of 
phenomenon 
– Impact on Failure rates 
– Improving performance (e.g., as measured by A/






Activity reinforces learning-Embodied Cognition 
• Context: Physical 
experience of angular 
momentum vs. 
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• Mechanism of action:  
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Active Learning, does it work?     
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If medical interventions had treatment 
effects equal to these student failure 





If medical interventions had treatment 
effects equal to these student failure 
rates what would happen?
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Emerging Survey Instruments for STEM
• CBE—Life Sciences Education Vol. 13, 552–569, Fall 
2014 
• The Teaching Practices Inventory: A New 
Tool for Characterizing College and 
University Teaching in Mathematics and 
Science 
• Carl Wieman* and Sarah Gilbert† 
Department of Physics and Graduate School of Education, Stanford 
University, Stanford, CA 94305;  
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A fundamental truth of learning
Why	is	self-report	so	notoriously	unreliable?	There	is	a	fundamental	truth	about	human	learning.	A	well	known	student	of	the	complexity	of	human	behavior,	John	Cleese	points	out	one	of	the	major	challenges	in	self-reported	data.	<+>	
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• over 2000 classes taught by more than 500 











• over 2000 classes taught by more than 500 
STEM faculty members across 25 institutions
































































































































































































• identification of effective tools and practices  
• identification of barriers, affordances, and 
strategies for integration of these proven 
educational tools and strategies  





All within an anthropological context
• Cultural familiarization and trust building 
• a fixed multi-phase mixed-methods 
research design  
• in-depth ethnographic observation of four 
projects with stated goals for developing 








• Weathering miscommunication resulting 






Characteristics of complex adoption projects
• different originators of each concept  
• target pedagogical role and disciplinary context  
• mutability, reliability, and complexity of the product  
• measurability of product intended effect(s)  
• presence, measurability, and relevance of secondary and 
unintended effects  
• incorporation of commercial elements  
• perceived quality and value by faculty, administration, end 
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Teaching STEM better demands 
humility, work, & culture change
• faculty identify as professors 
• faculty identities feature 
teaching as a strong and 
sometimes primary 
component.  
• But P&T + institutional 
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Faculty are Unprepared to Teach
• Our means of producing faculty and our faculty 
intake systems are in conflict  
• To recognize teaching can be learned, 
practiced & improved demands a culture shift  
• Future faculty need training in learning science 
& teaching, graduate students and junior faculty 







We need a model of



























Prototyping can be done in any space, but it’s helpful to have some place that can support prototyping of services, pedagogical practices and physical design options. At 
the University of Queensland I was fortunate enough to have the privilege to design such a space for the Centre for Educational Innovation & Technology, essentially my 
lab space, which occupied the top two floor of the Learning Innovation Building, which I also helped design. <+> note the double height space based on my earlier 
comments about creativity and ceiling heights.
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PANORAMA OF PROTOTYPING LAB       
      CEIT UQ




Lab side, multi- 


















Between laser cutters & 3D 
printers you can fabricate 
nearly anything quickly with 
inexpensive materials at 
relatively overall low costs. 
Especially if you have 





• Prototyping extends not just to 
things, but to 
  behavior – prototype learning 
activities. 
•Document examples of your teaching 
practices you seek to explore.
Prototyping Pedagogical Practice
CS  CIE-61 Systems Programming and Machine 
Organization, Harvard, Prof. Margo Seltzer. 
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